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(57) Abstract: 

CymaocTb n3o6pereHHH: urroa cHa6seH Ha6opoM anacTHMHbix KOHTaKTHpyioimix no nepuMerpy c 
BHVTpeHHeH noBepXHOCTbio Tpy6bi ManmeT. Meatfly MamseraMH pacnonoxeH cMa3oqHbrit cocrae. MaHmeTbi 
hmoot H^eHTsnoryio ceMerano npoflojibHo-rx><j>piTpoBaHHOH Tpyfiw npo^nmrpo Barn iyio no ce Bna^miaM m 
BbicrynaM noeepxnocrb. Ha Bbicrynax MaH«erbi cHa6xeHbi pe6paMH kcctkoctm. >KecTK0CTb UBHX.tr Ha 
3THX y^iacTKax paena mm 6onbnic jkcctkoctw Manner Ha yxiacrxax ena^HH. 2 vui. 



Description (OnncanHe H3o6pCTeeii5i|: 



M3o6peTeime othochtch k crpoMTenbCTBy, b MacTHocTM k oamwxe Merajuia xpy6 ot B03AeficTBHH 
arpeccuBHbix cpeA, a hmchho k ycrpoiiCTBaM pjw HaHecenHH noKpbiTHft Ha BHyrpcHHioio noBepXHoexb 
npo^am>HO-r>o(J)pHpoBanitt>LX Tpy6. Hcnonb3yeMwx b He<J>repa30BOH npokfbnirri era iocth npn peMOHre oocaAHbDc 

K0J10HH. 

M3Becrua ycraaoBKa, c noMombio kotodoh ujmsmfjpmecKsic Tpy6bi ro$pnpyioT, 3aTeM no^BepraioT 
HopM ann3ajuKM tokslmm BbicoKoft ^acTOTbi (TBM), w CMa3Ky Tpy6 ocymecTanraoT a° k nocne rxxJjpupoBaHHH 
h, earn* ro$pHpoBaHHH cMa3Ky KpyrjibDC Tpy6 ocymecTBJiHiOT M3BCCTHbiMH npneMaMH: ca&ronanifBOM 
cMa3oxmopo MaTepwana, rraeBM aTWtecKHM pacnbuieHXieM hjtm noK p bi srcbiMM npo6KaMn, to nocjic 
P0(J)pHpoBaHM5L cMaoKy rpy6 ocymecxanracrr c noMombio naKjm, cMOMeimow b cMa3Ke h npoTHPHBaeMOH Ha 
Tpoce. 

KpoMe Toro, cropeBmyio cMa3Ky. HaHeceiiHyio nepeA ixxjjpHpoBaHneM h OKaratHy Meranna nocne TBM, raKxe 
cntpyer yAamrrb c BHyrpeHHeH noBepxHocni Tpy6bi nepeA btophwhoh CMa3Kow. 

M3BecxHa TaKme ycTaHoexa jyis\ Haiieceimn >kmakmx noKpbiBHbix MaxepwanoB Ha HHyxperaooio noBepxHocrb 
Tpy6 c noMombio n ep eMemaiorraixcii sjiacTH^ncbox npo6oK c MexaHHMecKHM npHBOAOM. OHa cocxomx H3 Jjpyx 
anacTKMHbix npo6oK, oflHa H3 KOTopux noABHXHa. B npocrpaHCTBO ueT&py npooKaMH oaauBaioT pacueTHoe 
KOJinvecTBO noKptiBHoro MarepHana n cxaTbtM soanyxoM, noflaBaeMbEM noA n36biTo«mbiM n&BnensieiA. 0,2 - 
0,3 Mlla, nepeMen^aioT npo6KH no Tpy6onpoBOAy. npo6KH co3AaiOT Heo6xoAHMyio KOHTaKTHyio 
repMenrqHOCTb, a hx HapyjKHbDf A^aMeTp Bbi6npaK>T b 3aBHCnMocni ot jxaEnensm cmaToro B03nyxa, 
BH3K0CTM nospbiHHoro MarepHana ii D03M0HLHOCTM ocTaBJieHMH nocneAHero B BMAe TOHKOPO smakopo cnon 
Ha BHyxpeHHeH nosepxHocxw xpyfSonpoBOAa. 

OAHano TaKue npo6Kn hjim ManxeTbi Henb3H Hcnanb30BaTb b rxxJjpMpoBaHHOM xpy6e, TaK kslk Her KOHTaKTa 
MawseTbi co bccm nepHMerpoM rpy6h>i. KoirraKT waHseT h npoAOJibHo-rx4>pHpoBaHHOM xpy6bi 6yAer xontKo 
no BnaAMHaM ro^p, a Ha Bbicrynax rotyp Branny ero OTcyrcTBHH c MaHxeTaMH 6yjjyr CKanjiMBaTbCH OTXOAbi 
o6ropeBTnero vferajuia h iipenbnn/iAen cm33kh. noBTopHan CMa3Ka nocne o6pa6oTKM TBM TaiCKe 6yA©T 
3aTesaTb Ha yra HenproKHMaeMbie ManweroH yxiacTKH. 

3aAa^cA H3o6pereHHH hbjihctch noBbnneime Ka*iecTBa cMa3KH c OAHOBpeMeHHOH ora*cxKoft nnyxpeimeH 
noBepXHOCTH npoAOJibHO-ro4>pHpoBaHHOH Tpy6bi 3a c^ier o6ecne^eHHH koht aK thopo npuneramwi Mamaer no 
nepuMerpy BHyTpeHHew noBepxHocrM o6pa6axw BaeMoii xpy6bi. 

IlocTaBneHHaH uejib AocTMraercH tcm, mto MaaweTM aMeiOT npo4)HmipOBaHnyH> c maAHHaMH H BbicrynaMM 
noBepxHocTb, HAeHnwHyio ceueHMio KOHTaKTMpyiomeH Tpy6bi, Ha Bbicrynax MatUKerbi cHa6»eHbi pe6paMM 
xecTKocTH, npH 3T0M mecTKocTb MaiDKeT na 3THX y^acTKax paeaa win 6ojibrae tkcctkocth MamaeT Ha 
yuacTKax MX nna^rai. 

KoHTaKTHan noBepxHocrb noABiusHbix h Hen o a emKHbix waHaeT HAeHTMMHa HHyxpeHHeMy npo$HTOO 
o6pa6aTbiBaeMon xpy6bi no ee nepuMerpy. TaK Kan npo^MJib Tpy6br HMeer cnoJKiiyio (J>opMy, cocTOHmyio H3 
conpHJseHHbtx ywacTKOB BbicrrynoB h enaAWH, to h/ih topo, «rro6bi MaHxerbi He Tepnmi ycroiraiBocTb npw 
npoABMLKeHHH b Tpy6e, Ha MaioseTax no BbEcrynau BbOiojiHeHbi pe6pa jkcctkocth, Koropbie o6ecnera«BaK)T 
paBHOMepHoe npiuKaTMe MaHmer k rpy6e u HaHeceime CMa3KW paHHOMepHbCM cnoeM. 

>KecTKOCTb MaKKer paamiHHa Ha ummimax h Bbicxynax, TaK KaK cmia TpeHHH c rpyoon Ha Bbicrynax 
6ojibme, ueM Ha Hnanraiax. npia paeHow JKecTKOCTM A^opMauwH Ha Bbicrynax Manner 6yAer 6ojibme, mto 
Mower rrpweecTM k sareKaHsoo pe3MHbi w 6onee 6bicrpOMy ee M3Hocy. HcnonHeime pe6ep JKecTKOCTH Ha 
Bbicrynax MaHxer ynpo^mHer mx, npwwcM creneHb aecrKOcm 3aa»ciir or MapKM pe3HHbi, ee 
anacTKMHocTH, TOJnnwHbt MaH>KeTbi m pa3MepoB npoAOJibno-ro(|)pHpoBaHHoil Tpy6bi. 

Ha $hp.1 M3o6paweH 06D4MM bha ycrpoiicrBa; Ha 4>wr.2 noKa3aHa b nonepeunoM ceyeram MaHKcra c 
npo4>Mji HpoBaimow k oht aKTHOH noBepxHocrwo. noMen\eHHaH BHyrpb npoAOJibHO-ro4>pHpoBaHHOM rpy6bi, 
pa3pc3 A- A Ha 

YcTpoflCTBO cocroHT M3 Ha6opa HenoABM»Hbix MaHJKer 1 w noABWXHOw MaHiKerbi 2 c pe6paMH mecrKocrn 3. 
pacnojTOJKeHHbix na raroKe ,4 n cMa3Kn 5, Koropan 3anonHHer npocrpaHCTBO Mtmjjy MaroKeraMn ln2, a 
xaiofie coAep»MT KpbinxKy 6. Koropan coctout h3 ocHo&aHHH 7 h 8 h 3arnynnui 9 co mrynepoM 10, 
3aKpermeHH0H Ha KOHue npoAOJi bHO-rxxJjpwpo eaHHOM rpy6bi 11, hmoou^ch BnaAHHbi 12 m Bbicrynbi 13. 

ycTpoflcTBo paooTaer cntfiyiouyuA o6pa30M. 

HenoABUTKHbie MaHmerw 1 wecTKo KpennrcH Ha oiroKe 4 w bboahtch c ropua b npoAonbHO-rxxj>piipoBaHyio 
Tpy6y 11, a MaHmera 2 HacaxMBaercw Ha uttok 4 c B03MOKHOCThio nepeMen^eHHH no urroKy. npocrpaHCTBO 
Me«Ay 3THMH MaHmeraMH 3ano/uiHexcH cMa30WbB4 cocraBOM 5. Co6paHHbie Ha nrroKe MaHxerbi 
npoABwraior BHyrpt xpy6bi, 3axeM c xopua rpy6bi 11 o/jeBaxrr n Kpennx ocHOBamfH 7h8h 3arnyniKy 9 co 



mTynepoM 10 paa'beMHOM Kpbamof 6. riocjie Moirrawa ycrpoMCTBa Ha Tpy6e 11 *jepe3 nrrynep 10 nojjaercH 
flaaneHne B03;jyxa, no/j fleMCTBHeM Koroporo npoMcxo/DiT npoAHuxeHMe Bayrpa Tpy6bi mmurct 1 h 2 co 
ojtokom 4 h CMa3Kou 5 utm^xy hhmh. npH 3 tom ua6op Hcno^BUiKUbix waHxeT 1 CHUMaer c DHyrpeHHen 
noeepxHocTM npo^QjiisHo-ro^pHpoBaHiiOM Tpy6w 11 crapyio CMa3Ky. OKajiwuy, a no^BM tbl hbjr MawKeTa 2 nop, 
/jeftcTBweM jjanneHMH no3/jyxa CKanb3WT no urroKy. CMcOKa 5 Bbi^aaJiwBaercH b 3a3op Memjjy MaHMeTofl h 
npo^wneM HHyrpeimeM nooepxHocTH rpy6bi II m HaHocwrcH Ha ary noaepxHocrb. 

ripw Bbixo^e H3 Tpy6bi 11 Ha6opa Maimer 1 h 2 nporoBonwrcH onunoweHHe no;;awM B03^yxa nepe3 nrryijep 10 
h ^eMOHTas pas'beMHoft Rpbinnui 6. 

Tan Kax MaHmeTbi 1 h 2 hmciot 4>opMy npo4)nn« HapyrcHon KoirraKTHofi noBepxnocrn, HjjeirriraHyio $opMe 

BHyTpCHHCft nOBepXHOCTH npO^0JlbH0-IX)4>pHpOBaHH0M Tpy6bl 11, TO BHyTpeHHHH noBepxHOCTb Tpy6w 

paaHOMepHo otmmaercH HenoABamHbiMii MaHaeraMH 1. to ecrb nepejj HaueceHHeM cua3KH hoboh crapan 
cMaaKa y^ajineTCR, a b 3aaop yucmjiy MamRcroft 2 h BHyTpeHHeft noaepxHocrbio Tpy6w 11 Bb^aBOHBaeTCH 
CMa3Ka, KOTOpan paBHOMcpHo HanoCHTCH no BHyrpeHHeu noBepxHOcrw no Bceu /prune Tpy6bi. B Kafi^OM 
Tnnopa3Mepe o6cajjHt>ix Tpy6 jyin oT^eJibHOfi TojnxpiHbi npnMeHHercH n/iacrbipb, n/nma nepHMerpa 
HapyxuioA noBepxHocra kotodopo HecKOJibRO 6anbine jjjruHbi BHyrpeHHeif nosepXHocTH o6ca#nofi Tpy6bi b 
rotTepBane pevfOHra. A TaK Kax jyrjma nepHMerpa h/lr Ka?Knoft TxuitnHHbi ctchkm cboh, to h BHyrpeHHUH 
npcxjmnb nnacTbipH n/tn KajK^ow TGjrajHHbi ctchkh o6ca#HOH Tpy6w paamraeH h cootbctctbcbho 

HC06XO^HUO CBOe yCTpOMCXBO. 

3aBHCHM0CTb pasMepoB KcaiDKeTbi ot Timopa3Mepon ro4>pHpoBaHHbix Tpy6 CBe^ena b Tadrnmy. . 

npejyiaraevioe ycrpoiiCTBo mokct 6brrb Hcnojib30BaHo npw iraroTOBJieHHM iuiacrbipeH, npHMeHneMbix ^nn 
BoccTaHOBneHMH repMenwHOCTH oocaflHbix ko/iohh jn* aMeTpoM 140, 146, 168 mm h npyrax pa3MepoB. 

Oie^yer wweTb Bnvmy, mto b 3aBHCHM0CTM ot TBepjjocTH pe3HHbi /niaMerp no^BouKHoA MaHJKerbi /jo/iHteH 
6biTb paBHbiM n^raMerpy HenoBWKHbix Manxer (npw Macno6eH3ocroifKOH pearare cpejjHeft TBepnpcTH) hhm 
MeBbuie hx jniaMerpa (npn Macjio6eH3OcroHK0H pe3HHe noBbimeHHOH TBepnpcTH). riocjiejjHee yenoBHe yMTCHo 
b^bvx nocneflHHX rpatjax Tadranbi. 

McnQJTb30BaHwe H3o6pereHMH no3DQjrwT noBbiCHTb KanecrBO HaneceHMH cMaoKH Ha BHyrpcHHiOK) 
nosepXHOCTb npoAQnbHO-ro4»pHpoBaHHbix Tpy6 h 3HawrejibH© coKpaTMTb TexHononwecKyio onepaqrao no 
no/jroTOBKe Tpy6bi k Mcnont>30BaHiiio b cKBajswHe. 

Tax an waHxera Moxer 6biTb npuMCHCHa TawKe npw o6pa6oTKe npoAoJibHO-ro^pupoBaHHbix Tpy6, b 
paamTOHbix ycrpoftcTBax, r^e ohh ncnanb3yK>Tcn. 



Claims [4>opuyjia H3o6pereHH5i]: 



YCTPOMCTBO HAHECEHMH CMA3KM HA BHYTPEHHIOIO IIOBEPXHOCTb 

nPOflOnbHO-rCKPPMPOBAHHOM TPYEbf, co/jepmamee MexamwecKMA npwBOA* uitok c Ha6opoM 
anacroraifaix KOHTaKTupyrotqiix no nepuMerpy c BHyTpeHHew noBepxnocnjo TpyfSti MaroseT, 
pacnaaomeHHfaiM MCi&py MairaeTaMH cMa3o*mt>iw cocraa h 3anopHtm y3en. oTjnmaiomeecH tcm, wo 
MatUKcrrbi hmcjot MRcirTHTOyio ccwcHHio nponoTn^Ho-r^ppipoBaHHOM Tpy6t>i npo^njTHpoBaHHyK) no ee 
Bna^HHaM h BbierynaM noBepxHocTb, npH 3tom uaHraeTbi Ha Bfeicrrynax cuaftxem* pe6paMM xeerKOCTH, a 
mecTKOCTb uawseT Ha yrax ywacrKax pauHa vuivi 6onbme jkcctkocth MaHxeT Ha yqacrKax hx Btna^HH. 



Drawing(s) [MepreacHl: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 



Drawings 



Fig. 1 



Fig. 2 
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